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I. BACKGROUND AND INTRODUCTION
A. BACKGROUND
The present non-disability retirement for uniformed mem-
bers of the Department of Defense is an unfunded, defined
benefit plan. The uniformed employee is (subject to approval
from the Service Secretary) eligible for voluntary retire-
ment after completion of 20 years active duty service. At
the time of retirement, the service member receives an annual
pension of 2.5 percent of final base pay for each year of
active duty, up to a maximum of 75 percent of base pay for 30
years or more service. Uniformed employees entering military
service after 8 September, 19 80, must average their final
three years base pay to determine their retirement basis.
In addition to this direct monetary pension, the retired
service member also receives free medical and dental care,
as well as use of military exchanges and commissaries. The
current annual cost for nondisability retiree annuitants
was $13.9 billion in fiscal year 1982. (Department of Def-
ense, 1983)
Currently, there is no formal accounting of the military
retirement liability as it accrues during a service member's
active duty employment. However, in response to Public Law
95-595, the Department of Defense is required to file an
annual valuation of the military retirement system. The

Department of Defense Actuary has chosen the entry age normal
cost method as the basis of its valuation (Department of Def-
ense, 1983). This annual valuation constitutes neither the
formal accrual of retirement liability nor official adoption
of the entry age normal method by the military in the event
actual accrual of retirement benefits were to be directed
by Congress. Waterman (1983), investigated several actuarial
methods for evaluating the military retirement liability
and concurred in the adoption of the entry age normal method
for estimating the cost of retirement benefits. Furthermore,
he. considered either the individual or aggregate methods of
the entry age normal actuarial technique to be acceptable.
Given the academic and professional consensus that entry
age normal actuarial methods are most appropriate to the
particular needs of the Department of Defense in accounting
for retirement costs, an analysis of the sensitivity of both
the individual entry age normal and aggregate entry age nor-
mal methods to varying economic conditions is appropriate.
This study is a sensitivity analysis, using actual historic
Department of the Navy information, examining the range of
results which occur with entry age normal actuarial calcula-
tions when selected input variables are varied to reflect
differing economic assumptions. For example, current man-
power costs and personnel statistics are combined with pro-
jected rates of military salary increases ranging from 2.5
to 7.5 percent to determine the effect of expected future pay

increases upon expected retirement costs. In addition to the
sensitivity analysis, estimating equations under a probable
set of managerial/legal assumptions are derived through regres-
sion analysis of the input/output relationships. Changing
values of non-monetary retirement benefits are not addressed
in this study.
B. INTRODUCTION TO ENTRY AGE NORMAL
The entry age normal methods of retirement costing are
the most frequently used actuarial techniques in both the
public and private sectors. The entry age normal technique
attempts to levy a constant amount or percentage of regularly
earned pay against each year's employment. Differences bet-
ween actuarial assumptions and actual outcomes can cause
gains and losses to the fund, and therefore impact the flat
rate assessment. This flat rate assessment, called the normal
cost, is adjusted by the value of these minor gains and losses
by amortizing them over the remaining working life of the
participants. (Dreher, 1967)
The following subsections briefly address both the indivi-
dual entry age normal and aggregate entry age normal mathmat-
ical computational models. Tables (I through VI) of entry
age normal input/output variables and equations adopt the same
variable assignments as Waterman (19 83) . An indepth discuss-
ion of these variables and equation derivations can be found
in that study.

Xt Individual Entry Age Normal Calculations
General individual entry age normal calculations use
the variables listed in Table I. Variables marked by an
asterisk (*) in Table I and Table III are considered to be
prime exogenous variables. They are important because of
their potential impact upon retirement costs and are used in
the sensitivity analysis. The unmarked variables in Table I
and Table III are functions of the exogenous variables.
TABLE 1
GENERAL INDIVIDUAL ENTRY AGE NORMAL VARIABLES
Description Variable
Annual Retired Annuity A
Actuarial Normal Cost AC
Annual Discount Rate i
Current Year Gains/Losses F
Current Year Applied Gains/Losses Fa
Deferred Gains/Losses Fd
*Life Expectancy at Retirement L
Number of Contribution Years n
Annual Normal Cost NC
Present Value of Retirement Benefits P
Current Year's Retirement Cost RC
Remaining Working-Life of Employee RWL
The general individual entry age normal variables
listed in Table I are applied to the following equations in




GENERAL INDIVIDUAL ENTRY AGE NORMAL EQUATIONS
1
LP=Axl- (1+ i)
NC = P x (1 - i)" -1
F = NC - AC
Fa = (F - Fd) x 1
1 - (1 - i) RWL
RC = NC + Fa
In addition to the above general form age entry nor-
mal variables and equations, the following military retire-
ment specific variables shown in Table II, are required
input/outputs in the valuation of military retirement.
TABLE III
MILITARY INDIVIDUAL ENTRY AGE NORMAL VARIABLES
Description Variable
Final Monthly Base Pay BP
Current Base Pay at Retirement Grade PBc
Paygrade of Retiree G
Number of Entrants for a Given Year I
*Length of Service at Retirement LOS
Expected Number of Retirees N
*Probability of an Entrant Retiring at
a Given Paygrade, G Pr(G)
*Probability of an Entrant Reaching
Retirement, R Pr(R)
Retirement Percentage Rate RR
Retirement Percentage Ceiling RT
Estimated Rate of Salary Increase S
Current Total Retirement Cost TRC
The specific variables listed in Table III (and
several of the general variables in Table I) apply to the
10

specific military retirement calculations in Table IV.
(Waterman, 19 83)
TABLE IV
MILITARY INDIVIDUAL ENTRY AGE NORMAL EQUATIONS
BP = BPc compounded at rate S over time RWL
A(G,LOS) = min RR x LOS, RT x BP x 12
N = I x Pr(R) x Pr(G)
TRC = RC x N
2 . Aggregate Entry Age Normal Calculations
Aggregate entry age normal calculations use the fol-
lowing variables listed in Table V. As in the previous sec-
tion, variables marked by an asterisk (*) are considered to
be important exogenous variables and are used in the sensitiv-
ity analysis.
TABLE V
AGGREGATE ENTRY AGE NORMAL VARIABLES
Description Variable
Actuarial Normal Cost AC
Current Year Gain/Losses F
Current Year Applied Gains/Losses Fd
Annual Discount Rate i
Normal Cost NC
Present Value of Future Benefits PBe
Present Value of Future Compensation PCe
Normal Cost Percentage Factor PF
Total Base Pay for Current Year TBF
Current Total Retirement Cost TRC
The aggregate entry age normal variable listed above





AGGREGATE ENTRY AGE NORMAL EQUATIONS
PF " PUe
NC = PF x TBP
F = NC - AC
Fa = (F + Fd) x 1
1 - (1 + i) 20
TRC = NC + Fa
12

II. VALUATION OF ENTRY AGE NORMAL CALCULATIONS
UNDER CHANGING ECONOMIC AND MANAGERIAL CRITERIA
A. COMPUTER MODEL
A computer model using the entry age normal variables and
equations cited in Chapter I was developed to facilitate the
repetitive calculations required for sensitivity analysis.
This computer model, named "Entryage" , is an interactive com-
puter program written in the BASIC computer programming lang-
uage. The program is user friendly and once loaded requires
minimal computer expertise for operation. All internal pro-
gram data has been derived from Department of Defense sources
and uses 19 83 as the "current" year. A printout of Entryage,
along with user directions and updating instructions, is
found in Appendix A of this study.
Processing was performed on the Naval Postgraduate
School's IBM 3033 computer. Entryage output was analyzed by
the copyrighted "Minitab" statistical computing system (Univ-
ersity of Pennsylvania, 1981) . Minitab analysis was also
performed on the IBM 30 33.
B. INDIVIDUAL ENTRY AGE NORMAL SENSITIVITY ANALYSIS
This section addresses the individual entry age exog-
enous variable assumptions, baseline value, and sensitivity




1. Exogenous Variable Assumptions and Baseline Value
a. Exogenous Variables
A sensitivity analysis is a study of output var-
iation resulting from changes in the value of input variables,
An orderly analysis of a multiple input system must select
reasonable initial values for each of the input variables.
These input variables are then individually varied over feas-
ible ranges while holding all other inputs constant. When
the selected initial values are used for all input variables,
the output value of the model is known as the baseline value.
The baseline value is the result of multiple decisions regard-
ing initial input variable values. The cumulative effect of
minor differences in these input variables may have a major
impact upon the baseline value.
Eight exogenous input variables are applicable to
individual entry age normal calculations for military retire-
ment and are shown in Table VII. These exogenous variables
may be divided into two types: those that are essentially
uncontrollable by the Department of Defense (e.g. the govern-
ment discount rate) and those that are controllable (e.g.
the probability that a new service entrant will be retained
until retirement eligibility) . Table VII lists these exogen-
ous variables as to their controllability vice uncontroll-





EXOGENOUS INDIVIDUAL ENTRY AGE NORMAL VARIABLES
Description Abbreviation Type
Annual Discount Rate DIS% Uncontrollable
Estimated Rate of Salary Increase SAL% Uncontrollable
Length of Service at Reitrement LOSD Controllable
Length of Service Required to Retire MLOS Controllable
Life Expectancy at Retirement LEXPD Uncontrollable
Entrant Retirement Probability ERPD Controllable
Percent of Base Pay at Retirement PAY% Uncontrollable
Maximum Allowed Percent of Base Pay MAX% Uncontrollable
The "controllability" of a variable is dependent
upon the managerial level which can influence it. For instance,
the annual discount rate (DIS%), is relatively uncontrollable
at all levels throughout the government because its value is
determined by the external market forces which affect not only
the cost of government borrowing but also the cost of pri-
vate debt. The estimated rate of salary increase (SAL%)
,
is tied to both the projected inflation rate and Congress-
ional perception of military retention. The length of ser-
vice at retirement (LOSD) , and length of service required to
retire (MLOS) , can be controlled by stretching time-in-service
requirements for advancements and by adjusting the current
acceptable time-in-service for retirement (currently 20
years) , up to the legal maximum of 30 years with no Congress-
ional action. Life expectancy at retirement (LEXPD) , is a
function of multiple environmental effects. The entrant
retirement probability is controllable by the military ser-
vices by adjusting advancement opportunities and reduction-
in-force actions. Both the percent of base pay at retirement
15

(PAY%) , and the maximum allowed percent of base pay (MAX%)
,
are legislated by the Congress and therefore though control-
lable at a higher level, uncontrollable by the Department of
Defense.
b. Baseline Configuration
The initial input values selected to establish the
baseline are those used by the Defense Actuary in the FY 82
Valuation of Military Pay , with the single exception of the
recommended discount rate. (Department of Defense, 19 82)
The Department of Defense Actuary recommends a rate of 6 per-
cent which is approximately the average yield on long term
U.S. securities for the period 1960 through 1978. However,
for purposes of this analysis the 6 percent rate was felt to
be an excessively conservative figure and would result in the
overstatement of current retirement costs. (Note that the
lower the discount rate, the larger the value of funds re-
quired to meet probable retirement obligations, since the
entry age model assumes reinvestment at the discount rate.)
After review of recent trends in long term U.S. government
securities, a discount rate of 9 percent was selected because
the average interest rate has been 9.09 percent for 20 year
U.S. government treasury securities for the period 1973 to
present (Department of Commerce, 19 82). The 9 percent value
also compares more favorably with the interest rates prom-
ulgated by the Department of the Treasury pursuant to Public
Law 92-41. This is the interest rate used by government
16

estimators when performing cost calculations which require a
government cost of money. It is currently (fall 1983) , 11.5
percent. This figure is actually a complex average of both
government and low risk private securities with 5 year matur-
ities. Since it is a medium term number, the 9 percent long
term number was considered a better estimator,
c. Baseline Value
Table VIII lists the input variable values and
their resulting total retirement costs (TRC)
,
(in millions of
dollars) when calculated by the Entryage model, for both the
Selected Baseline and Department of Defense variable configur-
ations. The input values for those variables ending in "%"
are the percentages used in computation (e.g. a SAL% of 5.5
percent means a salary increase rate of 5.5 percent was used
in computation) . Input values ending in "D" are the incre-
mental difference between the Department of Defense Actuary's
specific estimates and the amounts used in computation (e.g.
an LEXPD of +1 means the actuarially computed life expect-
ancies at retirement were all extended by one (1) year).
The incremental difference values for these actuarially com-
puted variables are listed since the model uses each pay-
grade's individual actuarial data (e.g. the life expectancy of
a retiring 44 year old E8 is 30.24 years vice 33.54 for a 44
year old 05) to provide greater accuracy. The length of
service required to retire (MLOS) , is shown at its absolute
input value and is neither a percentage nor delta.
17

The manpower figures used in the calculations
include only regular Navy (USN) , enlisted and officer person-
nel for the years 1953 through 19 82. The calculated TRC in-
cludes neither disability nor survivor benefits, which are
not retirement costs in the strict sense, but the result of
military self-insurance and therefore not included in the
individual entry age normal computations.
TABLE VIII
ALTERNATIVE CONFIGURATIONS










Table VIII may be interpreted as follows for the
selected baseline: If one assumes a discount rate of 9 per-
cent, salary growth of 5.5 percent, a minimum of 20 years of
active service for retirement with retirement pay equal to
2,5 percent of the retirement basis per year served and a
maximum rate of retirement pay not exceeding 75 percent of
the basis, and retention and longevity statistics as computed
by the Department of Defense Actuary, the amount of money
which should be accrued in 1983 to cover year groups 1953
through 1982 regular Navy personnel (excluding disability




20 yrs 20 yrs
2.5% 2.5%
75% 75%
$1,210 M $2 ,4 70 M

includes yearly breakdowns of Total Retirement Costs for the
selected baseline and Department of Defense Actuary assump-
tions. Appendix C is a detailed display by paygrade by year
of both normal costs and total retirement costs for the
selected baseline.
2 . Sensitivity Methodology
The sensitivity analysis of the individual entryage
exogenous variables involved first determining a feasible
ranging of the input variable to be investigated. The mag-
nitude of the variable ranging was based upon past values of
the variable, possible future economic trends, or changes in
managerial and legal decisions. For example, the discount
rate (the government borrowing rate) was explored for values
of 5 percent to 15 percent. This range encompasses the his-
torical performance of the 1960's (5 percent) and the possible
interest rates of a high inflationary period like the early
19 80's (15 percent). The variable ranging was then divided
into increments and these incremental values were then pro-
cessed through the Entryage computer model. The increments
were chosen on the basis of being small enough to capture
likely deviations, but yet large enough to minimize excessive
iterations. The resulting output was then graphically ana-
lyzed to determine if any predictable relationship appeared
to exist between the value of the input variable and the
output value. Two types of output were investigated. The
first type of output was the annual retirement costs for years
19

of service entry 1982 (a "close" year) and 1963 (a "far"
year) to discern the effect of changes in the input variable
upon not only new entrant's retirement costs but also person-
nel on active duty eligible for retirement.
After graphical analysis, the total retirement cost
data was subjected to further review in the "MINITAB" statis-
tical computer model. Using least squares regression, func-
tional relationships between the independent input values and
the dependent total retirement costs were explored in the
following sequence: linear, logarithmic, and parabolic. A
coefficient of determination (R ) , of .95 was established as
indicating an acceptable predictive relationship, within the
bounds of the input variable range. Using the simulation in
this manner produces a set of simplified output relationships.
Formal analytical methods could also be used to achieve the
same end. In seven out of the eight exogenous variable inves-
2tigations, a relationship meeting the R criteria was found.
3. Discount Rate Sensitivity
The discount rate (DIS%) was examined over a range
of 5 percent through 15 percent in 1 percent increments.
Table IX lists the discount rate value (DIS%) , the 1963 an-
nual retirement cost (1963), the 1982 annual retirement cost
(1982), and the total retirement cost (TRC) for the selected
range. The baseline configuration with a TRC of $1,120M is





DIS% 1963 1982 TRC
5% $90. 2M $168 M $3 ,160 M
6 70.4 131 2 .470
7 55.3 103 1 ,990
8 43.6 81.2 1 ,530
9 34.5 64.4 1 ,210
10 27.5 51.2 965
11 21.9 41.0 771
12 17.6 32.9 619
13 14.1 26.5 499
14 11.4 21.4 403
15 9.2 17.3 327
Figure 1 is a graph of the annual retirement costs
for years 1963 and 19 82 plotted against the changing dis-
count rates. It can be seen that this is an inverse relation-
ship with a more pronounced effect upon close year groups
than far year groups. 1963 annual retirement cost varied by
$81M over the selected range, while 19 82 annual retirement
cost varied by $151M over the selected range. Both data sets























Figure 2 is a graph of total retirement costs for
years 1953 through 1982 plotted against the changing discount
rates. The graph in Figure 2 displays the same inverse re-
lationship found in Figure 1 and presents a smooth curve.
When the input/output .relationships were examined to deter-
mine the function which gave the highest coefficient of
1determination; an R of 99.9 (with a standard deviation of
.01953) resulted from the logarithmic function In TRC =










+ __+ + + + +
0. 800. 1600. 2400. 3200. 4000. M$
Appendix D is a listing of the annual retirement costs
for all years 1953 through 19 82 for each of the discount rates.
4. Salary Increase Sensitivity
The salary increase rate (SAL%) was examined over a
range of average annual increase from 2.5 percent through 7.5
23

percent in .5 percent increments. Table X lists the salary
increase rate value (SAL%) , the 1963 annual retirement cost
(1963) , the 1982 annual retirement cost (1982) , and the total
retirement cost (TRC) for the selected range. The baseline




SAL% 1963 1982 TRC
2.5% $31. 4M $35. 0M $ 866 M
3.0 31.9 38.7 915
3.5 32.4 43.0 966
4.0 32.9 47.5 1,020
4.5 33.4 52.6 1,080
5.0 34.0 58.2 1,140
5.5 34.5 64.4 1,210
6.0 35.1 71.2 1,280
6.5 35.6 78.7 1,360
7.0 36.2 87.0 1,450
7.5 36.8 96.1 1,540
Figure 3 is a graph of the annual retirement costs
for years 1963 and 19 82 plotted against the changing aver-
age annual salary increase rates. It appears that this is
a positive relationship with a more pronounced effect upon
close year groups than far year groups. 1963 annual re-
tirement cost varied by only $5.4M over the selected range,
while 19 82 annual retirement cost varied by $61M over the
selected range. This is a predictable response since the
salary increases have a longer period of time to effect the
close vice far year groups. Both data sets appear to
24












30. 45. 60. 75.0 90. 105. M$
Figure 4 is a graph of total retirement costs for
years 19 5 3 through 19 82 plotted against the changing aver-
age annual salary increase rates. It can be seen that it
displays a positive relationship similar to Figure 3. The
slope of the curve is intermediate between that of the
close and far years. An R2 of 99.1 (with a standard devia-
tion of 22.49) was calculated from the linear function











+_^ + + + + +
850. 1000. 1150. 1300. 1450. 1600. M$
Appendix E is a listing of the annual retirement costs
for all years 1953 through 19 82 for each of the salary increases
5. Length of Service at Retirement Sensitivity
The sensitivity analysis of the length of service at
retirement variable (LOSD) was performed in accordance with
the sensitivity methodology. However, this was an incre-
mental ranging vice a total value ranging as were the two
previous cases. In the two previous cases the variable values
represented the actual variable input value into the Entryage
model. In this case, the variable value represents the value
of the adjustment to the Department of Defense Actuary's
estimates
. The average length of service at retirement for
each pay grade was examined over a range of 3 years less than
26

the current average to 3 years more than the current average,
in 1 year increments. An important feture of the length of
service at retirement computation is that if the input of a
negative LOSD would reduce a pay grade's average length of
service to less than the minimum required for retirement
(currently 20 years), the input is disallowed, and the length
of service is reduced only to the minimum required for retire-
ment. A corresponding approach has been taken to the problem
of age at retirement. The model will not allow any retirement
at less than age 37, since the minimum acceptable age for
entry into the armed forces is 17 years and 20 years of ser-
vice are required to retire (17 + 20 = 37) . Table XI lists
the value of the adjustment to the average length of service
at retirement (LOSD) , the 1963 annual retirement cost (1963)
,
the 19 83 annual retirement cost (19 82) , and the total retire-
ment cost (TRC) for the selected range. The baseline con-
figuration with a TRC of $1,120*1 is the LOSD value of




LENGTH OF SERVICE EFFECTS
LOSD 1963 1982 TRC
-3yrs $34. 9M $65. 2M $1,160M
-2 35.2 65.7 1,190
-1 34.7 64.6 1,190
34.5 64.4 1,210
+ 1 34.7 64.7 1,250
+ 2 34.5 64.4 1,270
+ 3 33.9 63.4 1,270
27

Figure 5 is a graph of the annual retirement costs
for years 19 63 and 19 82 plotted against the changing aver-
age length of service at retirement adjustments. The 19 6 3
annual retirement cost varies by only $1M over the entire
range and the 19 82 retirement cost varies by only $2.3M over
the range. It appears that the potential for increased cost
caused by an increase in the percentage of base pay which is
awarded to a retiree in an increased length of service environ-
ment is largely offset by the decreased life expectancy of
the late retirement.
Figure 5







+ + + + + +
27.0 36.0 45.0 54.0 63.0 72.0M$
Figure 6 is a graph of the total retirement costs of
years 19 53 through 19 82 plotted against the changing average
length of service at retirement adjustments. The graph of
23

the input/output relationship tends in a positive direction.
Total retirement costs varied by only $110M over the entire
-3 to +3 range of average length of service adjustments. An
increased liability of only $60M was incurred when the average
length of service was increased by 2 years , and a further in-
crease to 3 years resulted in virtually no increase in total
retirement cost beyond that of the 2 year extension. An R2
of 95.2 (with a standard deviation of 10.52) was calculated









+ + + + + +
1140. 1170. 1200. 1230. 1260. 1290. M$
Appendix F is a listing of the annual retirement costs




6 . Life Expectancy at Retirement Sensitivity
Sensitivity analysis of the life expectancy at re-
tirement was an incremental analysis done in a manner similar
to the length of service at retirement analysis. However,
only increases to life expectancy were analyzed, since in the
United States, life expectancies have shown a strong tendency
to increase. Appendix G, Mortality Tables, is taken from the
19 82 Life Insurance Fact Book and illustrates this trend
toward increased life expectancies. Therefore, life expect-
ancy at retirement adjustments (LEXPD) ranging from increases
of to 5 years were explored. Table XII lists the value of
the adjustment to life expectancy at retirement (LEXPD)
,
the 1963 annual retirement cost (1963) , the 1982 annual re-
tirement cost (1982), and the total retirement cost (TRC)
for the selected range. The baseline configuration with a
TRC of $1,120M is the LEXPD value of (meaning no adjust-




LEXPD 1963 1982 TRC
Oyrs $34. 5M $ 6 4 . 4M $1,210 M
+ 1 34.7 64.7 1,210
+ 2 34.9 65.0 1,230
+ 3 35.0 65.3 1,230
+4 35.2 65.6 1,240
+ 5 35.3 65.9 1,240
Figure 7 is a graph of the annual retirement costs
for years 1963 and 19 82 plotted against the increasing life
expectancy at retirement. Both sets of data show linear
30

increases in annual retirement costs. 1963 increased by
$.3M and 1982 increases by $1.5M for the selected range. The
minor increase in annual retirement cost was anticipated
since the annuity lengths supported by the life expectancy
average approximately 32 years. At that distance from initial
funding, adjustments to the annuity lengths do not require
equal increases in funding value.
Figure 7









+ 4- + + + +
32.0 40.0 48.0 56.0 64.0 72.0M$
Figure 3 is a graph of the total retirement costs of
years 1953 through 19 82 plotted against increasing life ex-
pectancy at retirement. The input/output relationship is
linear, with a variance of only $30M over the entire range of
life expectancy adjustments. An R2 of 99.4 (with a standard
31

deviation of .9303) was calculated from the linear function










+ 1 + _+ + + +
1208.0 1216.0 1224.0 1232.0 1240.0 1248. 0M$
Appendix H is a listing of the annual retirement costs
for all years 1953 through 1982 for each of the life expectancy
adjustments
.
7. Entrant Retirement Probability Sensitivity
Sensitivity analysis of the entrant retirement prob-
ability was an incremental analysis done in a manner similar
to the length of service at retirement analysis. In this
case, the adjustments are increments of change in probability.
Entrant retirement probability (ERPD) adjustments of .03
less than the current average probability to .03 more than
32

the current average probability were examined in .01 incre-
ments. Table XIII lists the value of the adjustment to entrant
retirement probability (ERPD) , the 1963 annual retirement
cost (1963), the 1982 annual retirement cost (1982), and the
total retirement cost (TRC) for the selected range. The
baseline configuaration with a TRC of $1,120M is the ERPD




ERPD 1963 1982 TRC
-.03 $28. 7M $53. 2M $ 997 M
-.02 30.6 56.9 1,070
-.01 32.6 60.6 1,140
34.5 64.4 1,210
+ .01 36.5 68.1 1,280
+ .02 38.4 71.8 1,360
+ .03 40.3 75.6 1,430
Figure 9 is a graph of the annual retirement costs
for years 1963 and 1982 plotted against the changing entrant
retirement probability adjustments. Both sets of data are
linear, with a more pronounced effect upon close year
groups than far year groups. 1963 costs varied by $11. 6M
from $28. 7M to $40. 3M and 1982 costs varied by $22. 4M from
$53. 2M to $75. 6M. It appears as though the model is










Figure 10 is a graph of the total retirement costs
of years 1953 through 1982 plotted against the changing en-
trant retirement probability adjustments. As in the previous
Figure, the data appears to be linear, and when the input/out-
put relationships are examined, the linear function TRC =
$1212M + ($71. 7M x ERPD) provides an R2 of 99.9 with a










Appendix I is a listing of the annual retirement costs
for all years 1953 through 19 82 for each of the entrant re-
tirement probability adjustments.
8 . Percent of Base Pay at Retirement Sensitivity
Sensitivity analysis of the percent of base pay to
which the member is entitled to receive per year of active
duty was conducted in the same manner as the discount rate
analysis (i.e. various total value inputs were considered
vice incremental adjustments) . The percent of base pay
(PAY%), is currently set at 2.5 percent per year of active
duty completed, with a minimum of 20 years duty required for
retirement. The total retirement amount cannot exceed 75
percent of the final active duty base pay. The percent of
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base pay (PAY%) was examined over a range of 2 percent through
2.5 percent in .125 percent increments. Table XIII lists the
percent of base pay value (PAY%), the 1963 annual retirement
cost (1963), the 1982 annual retirement cost (1982), and the
total retirement cost (TRC) for the selected range. The
baseline configuration with a TRC of $1,210M is the PAY% value
of 2.5 percent.
TABLE XIII
PERCENT OF BASE PAY EFFECTS
PAY% 1963 1982 TRC
2.000% $27. 6M $51. 5M $ 9 70 M
2.125 29.3 54.7 1,030
2.250 31.1 57.9 1,090
2.375 32.8 61.3 1,150
2.500 34.5 64.4 1,210
Figure 11 is a graph of the annual retirement costs
for years 1963 and 1982 plotted against the changing percent
of base pay. Both years display a positive relationship to
changes in the percent of base pay. 1963 varies $6.9M over
the selected range, and 1982 varies $12. 8M over the selected
range. In both years there is a clear relationship between
reductions in percent of base pay and resulting annual re-
tirement costs: a given percentage reduction in the first
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Figure 12 is a graph of the total retirement costs of
years 1953 through 1982 plotted against the changing percent
of base pay. As in Figure 11, there is a constant positive
input/output relationship. The linear function TRC = $.406M
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Appendix J is a listing of the annual retirement costs
for all years 1953 through 19 82 for each of the percent of base
pay values
.
9 . Maximum Allowed Percent of Base Pay Sensitivity
Sensitivity analysis of the maximum allowed percent
of base pay to which the member is entitled at retirement
(MAX%), was conducted in the same manner as the discount
rate analysis. The maximum percent of base pay (MAX%) is
currently set by law at 75 percent of the final active base
pay and is the upper bound. The maximum percent of base pay
(MAX%) , was examined over a range of 50 percent to 75 percent
in 5 percent increments. Table XIV lists the maximum percent
of base pay value (MAX%), the 1963 annual retirement cost
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(1963), the 1982 annual retirement cost (1982), and the
total retirement cost (TRC) , for the selected range. The base-
line configuration with a TRC of $1,1210M is the MAX% value
of 75 percent.
TABLE XIV
MAXIMUM PERCENT OF BASE PAY EFFECTS
MAX% 19 6 3 19 82 TRC
50% $29. 3M $54. 9M $1,040 M
55 31.9 59.8 1,130
60 33.4 62.5 1,180
65 34.1 63.6 1,200
70 34.4 64.3 1,210
75 34.5 64.4 1,210
Figure 13 is a graph of the annual retirement costs
for years 19 6 3 and 19 82 plotted against the changing maximum
percent of base pay. Both years display an initially
strong positive relationship, tapering to almost no effect
at the higher end of the selected range. 1963 varies by $5.2M
and 19 82 varies by $9.5M over the selected range. Savings





1963(A) and 19 82(B) Year Group Retirement Costs
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Figure 14 is a graph of the total retirement costs
of years 1953 through 1982 plotted against the changing max-
imum percent of base pay. The initial positive input/output
relationship at the low 50 percent through 60 percent range
deteriorates into almost no effect at the high 70 percent
through 75 percent maximum percent of base pay levels. This
unique response pattern is caused by the relatively few ser-
vice members who remain for a full 30 year retirement and
2thereby encounter the 75 percent restriction. An R of 98.9
(with a standard deviation of 9.308), was provided by the para-












Appendix K is a listing of the annual retirement costs
for all years 19 53 through 19 82 for each of the maximum per-
cent of base pay values.
10 . Minimum Length of Service to Retire Sensitivity
Sensitivity analysis of the minimum length of ser-
vice required for retirement eligibility (MLOS) , was conducted
in a manner similar to the discount rate analysis. The cur-
rent minimum length of service for retirement is 20 years.
The analysis attempted to examine the impact of adjusting the
minimum retirement upward to 30 years in 1 year increments.
An assumption was made that if a paygrade ' s average length
of service was less than the trial MLOS value, then the pop-
ulation of that paygrade was retained until the minimum
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retirement point with the condition that the population was
decremented by 2 percent for each year of extension. For
example, paygrade E6 normally retires at 21,0 years of ser-
vice. If the trial MLOS value was 23.0 years of service, the
population of retiring E6's would be reduced by (.98) 2 for
2 years to a level of 96.04 percent of its previous retirement
population. This is an arbitrary decrement which yielded
mixed results as displayed in Table XV which lists the minimum
length of service (MLOS) , the 1963 annual retirement cost
(1963) , the 1982 annual retirement cost (1982) , and the total
retirement cost (TRC) , for the selected range. The baseline
configuration with a TRC of $1,120M is the MLOS value of 20
years.
TABLE XV
MINIMUM LENGTH OF SERVICE EFFECTS
MLOS 19 63 19 82 TRC
20yrs $34. 5M $64. 4M $1,210 M
21 34.5 64.4 1,210
22 35.2 65.6 1,250
23 34.9 65.1 1,250
24 34.4 64.1 1,250
25 34.1 63.5 1,250
26 34.5 64.4 1,290
27 33.6 62.8 1,270
28 32.7 61.1 1,260
29 31.7 59.1 1,230
30 30.6 57.1 1,210
Figure 15 is a graph of the annual retirement costs
for years 1963 and 1982 plotted against the changing minimum
length of service. It is an unusual pattern for both 1963
and 19 82 year groups. The data can be addressed as 3 clusters
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There is no effect for an addition of 1 year, raising the
minimum length of service to 21 years. Between the years 22
and 25, there appears to be no discernible pattern in either
year. Years 26 through 30 show a decreasing trend. 1963
annual retirement cost varied by $4.6M and 19 82 annual re-
tirement cost varied by $8.5M over the selected range.
Figure 15
1963(A) and 1982(B) Year Group Retirement Costs
vs
Minimum Length of Service
Yrs32.0+
+ + (. + +
4Q« 5Q. 60. 70. 80. M$
Figure 16 is a graph of the total retirement costs
of years 1953 through 19 82 plotted against the changing min-
imum length of service. The same clustering effect as dis-
cussed for years 1963 and 1982 was found. No functional re-
lationship meeting the R^ criteria of .95 was found. It does
appear, however, that mandatory retention to the 30 year
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point allows the decrease in life expectancy to balance the
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Appendix L is a listing of the annual retirement
costs for all years 1953 through 19 82 for each of the max-
imum percent of base pay values.
C. AGGREGATE ENTRY AGE NORMAL SENSITIVITY ANALYSIS
Currently, the aggregate entry age normal cost method is
the actuarial model used by the Department of Defense in
computing the annual valuation of military retirement. The
method used by the Department of Defense is a modified form
of the aggregate entry age normal method described by Waterman
(1983). In addition to ordinary retirement costs (pension
costs) , the Department of Defense also includes the costs
44

of some items like disability, and survivor benefit costs,
which are usually considered as self insurance and separate
from retirement costs. The Department of Defense places the
costs associated with the Survivor Benefit Plan (which ex-
tends limited annuity amounts to surviving spouses after the
death of the retiree) in the retirement cost pool. However,
U.S. government Cost Accounting Standard 416, Accounting for
Insurance Costs, uses survivor death benefits as an illus-
trative case in insurance costing. Although the Cost Account-
ing Standards apply only to firms doing business with the U.S
government and not the government itself, it is interesting
to note this deviation from accepted accounting technique.
The Department of Defense model produces significantly larger
total retirement cost estimates than the previously discussed
individual entry age normal computations because in addition
to including disability and survivor benefit annuities, the
Department of Defense model also includes both regular and
reserve personnel.
In addition to this mixture of both conventional retire-
ment and self insurance costs, the Department of Defense also
includes the present value of future normal benefits of both
active duty and retired personnel. While this grouping of
all costs together (hence the term aggregate) is useful in a
macro-managerial sense, it hinders any attempt at conven-




In spite of the obstacles in the aggregate entry age
normal model to sensitivity analysis discussed above, a
limited incremental analysis was attempted by varying the
present value of future normal benefits over a range of minus
5 percent to plus .5 percent of the Department of Defense
estimate (PVB%) , while holding the present value of future
base pay constant. The baseline total retirement cost for
fiscal year 1983 of $15.0 billion is associated with a PVB%
value of (meaning no adjustment to the present value of
future benefits) . Note that the data in Table XVI applies
to the Department of Defense as a whole and is not isolated
to reflect only regular Navy costs as in the individual model.
As in the individual sensitivity analysis, an R^ acceptability
criterion of .95 was established.
TABLE XVI
19 83 AGGREGATE TOTAL RETIREMENT COST I
PVB% PV Future Benefits PV Future Pay TRC
-5% $128. 5B $266. 7B $14. 3B
-4 129.9 266.7 14.4
-3 131.2 266.7 14.6
-2 132.6 266.7 14.7
-1 133.9 266.7 14.9
135.3 266.7 15.0
+ 1 136.7 266.7 15.2
+ 2 138.0 266.7 15.3
+ 3 139.4 266.7 15.5
+ 4 140.7 266.7 15.6
+ 5 142.1 266.7 15.8
Figure 17 is the graph of the data in Table XVI. The in-
put/output relationship is a positive linear function. An
R^ of 99,7 with a standard deviation of ,02752 was provided
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by the linear equation TRC = $15. OB + ($.15B x PVB%) . The
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The inverse of the previous analysis, holding future bene-
fits constant by varying the present value of future pay
(PVP%)
,
provides the results in Table XVII. Note than zero




19 8 3 AGGREGATE TOTAL RETIREMENT COST II
PVP% PV Future Benefits PV Future Pay TRC
-5% $135. 3B $253. 4B $15. 8B
-4 135.3 256.0 15.6
-3 135.3 258.7 15.5
-2 135,3 261.4 15.3
-1 135.3 264.0 15.2
135.3 266.7 15.0
+ 1 135.3 269.4 14.9
+ 2 135.3 272.0 14.7
+ 3 135.3 274.7 14.6
+ 4 135.3 277.4 14.4
+ 5 135.3 280.0 14.3
Figure 18 is the graph of the data in Table XVII. The
input/output relationship is an inverse linear function. An
2R of 99.7 with a standard deviation of .02752 was provided
by the linear equation TRC = $15B - ($.15B x PVP%). Note
that this is the exact inverse of the Future Benefit functions
addressed in Figure 17. The total retirement cost varies by














III. DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
A. DISCUSSION AND CONCLUSIONS
1. Individual Entry Age Normal Conclusions
The Chapter II individual entry age normal data valua-
tions result in the sensitivity ranking displayed in Table
XVIII. The variables are listed in order of most sensitive
to least sensitive. The sensitivity rankings were determined
from the baseline case by examining the effect a 10 percent
change in input value had upon the percent based variables;
the effect a 2 year (i.e. 10 percent of 20 years) change in
value had upon the time based variables; and the effect a
.016 change in value (i.e. 10 percent of the average new Navy
entrant retirement probability of .158) had upon entrant
retirement probability. These input change values are listed
under the heading "Inc Value" in Table XVIII. Listings under
the "DIFF" heading show the difference in millions of dollars
of total retirement cost resulting from the incremental changes
The listing "DIFF%" shows the percentage variation in total
retirement cost caused by the incremental change (i.e. DIFF%
+ DIFF/$1 / 210M) . The heading "Controllability" refers to the
previously discussed controllability (C) or uncontrollability
(U) of the variable. The minimum length of service (MLOS)
variable was included but not ranked in the sensitivity rank-
ing because of its disorderly input/output relationship and a
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2 year increase in value (i.e. 10 percent of 20 years) would
have placed the output in the unpredictable second data
cluster.
TABLE XVIII










Table XVIII shows the domination of the uncontrollable
discount rate (DIS%) in the individual entry age normal comp-
utation of current retirement costs. As in any annuity
calculation, the reinvestment rate is a highly critical input.
Under the baseline assumptions, a 10 percent change in the
discount rate yields a 24.5 percent change in total retire-
ment costs. The legislated percent of base pay per year of
active duty (PAY%) delivers a response in total retirement
cost corresponding to adjustments in its current rate. Of
the variables controllable at the service level, adjustments
to the overall retention until retirement (ERPD) seem to offer
the most promise in managing retirement costs. Adjustments
to the expected rate of salary increase, the domain of
Congress, while effective in controlling active duty base
pay, do not impact retirement costs to a like degree. It
is interesting to note than an increase in average length of
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service (LOSD) of two years has a surprisingly low corres-
ponding retirement cost increase. Efforts to increase
retention after retirement eligibility is reached would
increase the overall experience level of the service and
(assuming experienced personnel perform better than inexper-
ienced) may produce a superior performance/product to cost
ratio. Adjustments to life expectancy (LEXPD) and the max-
imum allowed percentage of base pay (MAX%) have little effect.
The disorderly nature of output resulting from adjustments
to the minimum length of service (MLOS) infers that although
this variable is controllable at the service level, further
research is required as to probable retirement cost effects.
The sensitivity results in Table XVIII must be
approached with caution. Each of the variable values which
comprise the baseline configuration differ in their inherent
accuracy. The discount rate (DIS%) and rate of salary in-
crease (SAL%), being functions of future economic performance,
can each be legitimately estimated at several different values
For this reason, they are both "soft" numbers in which ex-
cessive confidence should not be placed. At the opposite end
of the reliability spectrum are variable values for percent
of base pay at retirement (PAY%), maximum allowed percentage
of base pay (MAX%) , and minimum length of service to retire
(MLOS) . Each of these values is fixed in law and therefore
will probably remain constant for the long term. Confidence




average length of service at retirement (LOSD) , and life
expectancy at retirement (LEXPD) lies in-between the two
poles discussed above, since although only estimates, they
have been subject to actuarial review.
The estimating equations for each of the input variables
are listed in Table XIX. This table displays the variable,
its TRC estimating equation (TRC Value) , and the associated
coefficient of determination (R2 )
.
TABLE XIX
SELECTED BASELINE ESTIMATING EQUATIONS
Variable TRC Value R2
DIS% Antilog ($9.15M- ( $ . 226M x DIS%)
)
99.9
PAY% $.406M + ($484. 6M x PAY%) 99.9
ERPD $1212M + ($71. 7M x ERPD) 99.9
SAL% $501. 3M + ($133. 3M x SAL%) 99.1
LOSD $1219M + (.$19. 7M x LOSD) 95.2
LEXPD $1214M + (5.54M x LEXPD) 99.4
MAX% -$895M t ($60. 2M x MAX%) - ($42. 9M x MAX% 2 ) 98.9
MLOS N/A N/A
Usually, such small samples as used in the regression
analysis of the sensitivity results are of limited value.
However, coefficient of determination's as large as 99.9
imply that the regression line is a good approximation of the
analytical relationship between TRC and the associated var-
iable in the range of sensitivity analysis. This method has
fortunately generated apparently reliable approximations to
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relationships that would have been very difficult (untrace-
able) to solve analytically. These equations can be used
by manpower managers to estimate the effects of a change
in one of the variables in Table XIX without generating a
new TRC value from the computer program. They serve as a
useful method for quickly estimating the impact of such
changes when the computer program is not easily available.
In addition, the same methodology which produced
the above estimating equations can be applied to any given
set of economic, managerial or legal input variable assump-
tions to provide manpower managers with easy to use retirement
cost estimators.
2 . Aggregate Entry Age Normal Conclusions
As mentioned in Chapter II, the grouping of all
costs together in the aggregate entry age normal cost model
severly hampers meaningful sensitivity investigation. The
data analysis performed in Chapter II with the aggregate
model illustrates that the aggregate model readily provides
answers to large scale questions. For example, a decrease
in retirement benefits of one (1) percent would save the
Department of Defense one hundred (100) million dollars in
19 83. However, as a service management tool, its very broad-





1. Further study be performed examining the effects of
increasing the required length of service before retirement
eligibility.
2. The Department of Defense Actuary consider pub-
lishing an annual report, for internal Department of Defense
and service level management use, which provides current
retirement costing by paygrade by year group. And, that the
Department of Defense Actuary include, in that same report,







The Entryage computer model is an interactive computer
program written in the standard BASIC computer programming
language. It is designed to calculate normal and total re-
tirement costs under both individual and aggregate entry age
normal retirement costing methods. The only deviations from
standard, required by the IBM 3033 system on which the pro-
gram was developed, are the use of apostrophes (') vice
quotations marks (") in Print Commands, and the FORTRAND
convention of double asterisks (**) vice the up arrow (+)
for exponentation. In addition to the two above required
deviations, the author has taken advantage of the capability
of the System 30 33 to use numeric variable names with lengths
in excess of two (2) characters, which is prohibited on some
micro/mini computers.
Entryage can be logically broken into five (5) subsec-
tions :
1. Introduction/Subprogram Selection. Lines 5-55
and 951-953.
2. Matrix Descriptions/Data Load. Lines 75-950.
3. Detailed Individual Subprogram. Lines 955-2355.
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4. Aggregate Subprogram. Lines 2365-2655.
5. Summary Individual Subprogram. Lines 2700-3890
II. DETAILED PROGRAM DESCRIPTION
A. INTRODUCTION/SUBPROGRAM SELECTION
This section introduces the model, states the current
year for processing purposes, and requests subprogram select-
ion or program termination (lines 5-55). The program auto-
matically enters the next subsection, Matrix Descriptions/
Data Load, and then processes the subprogram or termination
command (lines 951-953) . Advancement to the Detailed Indivi-
dual Subprogram is done by default. All three computation
subprograms, after completion of calculations and output
display, loop back to line 5.
B. MATRIX DESCRIPTIONS/DATA LOAD
This section stores the data required for computation in
nine (9) matrices. A description of each and its data site
follows
:
1. Current Year Pay
The Current Year Pay matrix, "P", is dimensioned in
line 80. Lines 125-255 assign coordinates in a 26 column
by 6 row field. Lines 415-455 contain pay amounts for pay
grades E1-E9; lines 460-475 contain pay amounts for pay
grades W1-W4 ; lines 480-505 contain pay amounts for pay grades
01, 01E, 02, 02E, 03, and 03E; and lines 510-540 contain pay
amounts for pay grades 4-010. There are six (6) pay amounts
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per line. These correspond to pay entitlements for 20, 22,
24, 26, 28 and 30 years. It is mandatory that each row be
filled, even though at present (1983) there are no pay in-
creases at the 24, 28, or 30 year points. The program has
been designed to absorb pay increases at these points with no
structural modification. Current pay rates, for FY 1983, were




The Enlisted Life Expectancy matrix, "E", is dimen-
sioned in line 85. Lines 260-275 assign coordinates in a
simple 31 unit column. Lines 550-560 correspond to remaining
enlisted life expectancies at retirement for ages 36-66 years.
Navy enlisted life expectancies at retirement, entered in the
program, are from the FY82 POD Statistical Report on the Mil-
itary Retirement System
,
page 242 (U.S. Government Printing
Office, 1983).
3 Officer Life Expectancy
The Officer Life Expectancy matrix, "OZ", is dimen-
sioned in line 90. Lines 280-295 assign coordinates in a
simple 31 unit column. Lines 565-580 correspond to remaining
officer life expectancies at retirement for ages 36-66 years.
Navy officer life expectancies at retirement, entered in the
program, are from the FY82 Statistical Report
,
page 242.
4 Average Length of Service
The Average Length of Service matrix, "D" is dimen-
sioned in line 95. Lines 300-315 assign coordinates in a
58

simple 26 unit column. Lines 585-600 correspond to the
average length of service which a paygrade has completed at
retirement. The linear sequence is that of the Current Year
Pay matrix, with E1-E9 , W1-W4 , 01, 01E, 02, 02E, 03, 03E,
and 04-010. Navy average length of service data, entered in
the program, is from the FY82 Statistical Report , page 97.
5
.
Average Age at Retirement .
The Average Age at Retirement matrix, "F", is dimen-
sioned in line 100. Lines 320-335 assign coordinates in a
simple 26 unit column. Lines 605-620 correspond to the
average age at retirement for retirees in each paygrade.
The linear sequence is identical to the Current Year Pay and
Average Length of Service matrices. Navy average age at





6 Target Retirement Grade Probability
The Target Retirement Grade Probability Matrix,
"F2", is dimensioned in line 105. Lines 340-355 assign coord-
inates in a simple 26 unit column. Lines 625-640 correspond
to the probability that a retiring service member will retire
at a given pay grade. These probabilities are separately com-
puted for enlisted and officer members." Officers retiring
at grades W1-03E are assumed to have originally entered mil-
itary service as enlistees, since the "up or out" officer
personnel management system prohibits retirement by service
members, who have exclusively served as officers, at less than
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04 rank. Navy retirement grade probabilities were derived







The Enlisted Accession matrix, "ED", is dimensioned
in line 115. Lines 360-380 assign coordinates in a simple
32 unit column. Lines 650-660 correspond to the number of
regular enlisted entrants for the years 1951 through 1982,
in thousands (e.g. 63.9 equals 63,900). Number of regular
Navy enlisted entrants data was received from the Defense
Manpower Data Center, Monterey, Ca. , at the request of the
program developer.
8. Officer Accession
The Officer Accession matrix, "OD" , is dimensioned
in line 120. Lines 385-400 assign coordinates in a simple
32 unit column. Lines 665-680 correspond to the number of
regular officer entrants for the years 1951 through 1982,
in thousands. Number of regular Navy officer entrants data
was received from the Defense Manpower Data Center, Washington,
D.D., at the request of the program developer.
9 Previous Year Pay
The Previous Year Pay matrix, "R", is dimensioned
in line 110. Lines 685-815 assign coordinates in a 26 col-
umn by 6 row field. This matrix and its associated data
are designed exactly like the Current Year Pay matrix. Lines




Previous pay rates, for FY 19 82, were received from the
Disbursing Office, Naval Postgraduate School.
C. DETAILED INDIVIDUAL SUBPROGRAM
This section is an interactive model which produces
detailed information at the individual pay grade and year of
service entry level. All program volunteered information is
either derived or computed from matrix loaded information,
with the user option to modify any input at will. Retired
pay computations for post 19 80 entrants are subject to the
required three year averaging, with the assumption that the
pay grade at retirement was held for the two (2) years prior
to retirement (lines 2265-23QQ) . The subprogram also assumes
a .12 probability of retirement for enlisted entrants and a
.40 probability of retirement for officer entrants (lines
1860-1865) . These probabilities were found - in the Valuation
of the Military Retirement System, FY 19 82
,
page 10 (U.S.
Government Printing Office, 1083),
D. AGGREGATE SUBPROGRAM
The aggregate subprogram is an interactive subprogram
which requires real time input of data. The information
stored in the matrices is not available to this subprogram.
It is straight forward, and has no "hardwired" probability
assumptions
.
E. SUMMARY INDIVIDUAL SUBPROGRAM
The summary individual subprogram utilites the matrices
data and provides both normal costs and total retirement
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costs for years 1953 through 1982. It is computationally
the same as the detailed individual subprogram, except that
when the minimum length of service to retire is adjusted,
an attrition factor (DELT) is applied against the retiring
population (line 3707) which assumes a 98 percent retention
rate per year of service extension beyond the normal length
of service to retire for a particular pay grade. Two differ-





These updating instructions are designed to enable a
potential user to load current data into the model , not per-
form major computational logic modifications. Updating re-
quirements may be divided into two areas: minor program
modification and data changes. Instructions are given for
an update to 19 84.
B. MINOR PROGRAM MODIFICATION
1. Lines 45, 125, 410, 1190, 1920, 3280, and 3570.
Change "19 83" to "19 84".
2. Lines 820 and 3855. Change "1982" to "1983".
3. Lines 1920 and 3570, Change "1950" to "1951".




All data changes must be input in format identical to
that already used in Entryage Wbasic. Please review the
program data itself (lines 410-95) and refer to the Matrix
Descriptions section of this appendix before following the
following instructions:
1. Lines 415-540. f Load current pay amounts, for 19 84,
in ascending order, El through 010, for 20-30 years of ser-
vice in two year increments.
2. Line 650. Delete first enlisted accession number
for 1951, "202.4".
3. Line 660. Add additional enlisted accession number
for 1983 in last position.
4. Line 670. Delete first officer accession number
for 1951, "8".
5. Line 680. Add additional officer accession number
for 1983 in last position.
6. Lines 825-950. Replace 1982 pay data with 1983
pay data. May be gang loaded by renumbering information
previously stored in lines 415-540 before current update
processing.
7. Other data sites may be update as desired. Consult
Matrix Descriptions for specific sequence logic.
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Yr. Selected Baseline POD Actuary






































YOU WILL BE LINKED TO THE BASIC VIRTUAL MACHINE AT VIRTUAL A
120 ANC AT MODE £ FCR THE DURATION OF YOUR BASIC SESSION.





EX-00 EXECUTION BEG INS..
•
************************************************************
THIS IS A THREE PART INTERACTIVE PROGRAM. IT CALCULATES I NO
VIDUAL AND AGGREGATE MILITARY RETIREMENT COSTS. AT THIS POI
PLEASE TYPE IN IND FOR THE INDIVIDUAL METHOD COST CALCULATIO
AGG FOR AGGREGRATE ^ETHCD COST CALCULATIONS, OR GaNG FOR EXP
MULTI YEAR INDIVIDUAL COST CALCULATIONS. IF YQL wISH TO EXI
THE PRCGRAM TYPE FAIT. PROGRAM LOADED DATA HAS BEEN DERIVED
DEPARTMENT OF DEFENSE SOURCES AND CONSIDERS 19 33 TO BE THE C
YEAR. PLEASE ENTER YOUR PROGRAM CHOICE AT THIS TIME.#**«**************j)c*4c*******^ ********************** *********
?
GANG
YOU ARE NOW IN THE ^ULTIYEAR EXPANDED INDIVIDUAL NORMAL COST
PORTION OF THE PROGRAM. NOTE THAT IN THIS SECTION AN ANSWER
AN ADJUSTMENT QUESTION OF MEANS NO CHANGE.
INPUT DESIRED DISCOUNT RATE AS DECIMAL (E.G. .081.
?
.09
INPUT DESIRED RATE CF SALARY INCREASE AS DECIMAL (E.G. .055*
?
.055
INPUT DESIRED % RATE OF RETIRED PAY PER YEAR OF DUTY (E.G. .
?
.025
INPUT DESIRED MAXIMUM % OF PAY BASIS AT RETIREMENT (E.G. .75
?
.75
INPUT MINIMUM LCS REQUIRED TO RETIRE (E.G. 20) .
?
20
INPUT ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY (E.G. -.0
?
INPUT ADJUSTMENT TO LOS AND AGE AT RETIREMENT (E.G. -2).
?
INPUT ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT (E.G. +3 )
.
?
IF YOU WISH TO SEE CNLY SUMMARY TOTALS, TYPE SUM.




YEAR OF ENTRY = 19 £3
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AI^D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY E4SIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20


























TOTAL YEAR GROUP COST = $ 240853#**********:******* **** $**.*«** jjcjp* ******** ***** ************ **
YEAR OF ENTRY = 19 54
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRAIN RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS Af^D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY eASI 5 PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE 3F BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP CO ST = $ 270711
******************* 4***************¥*****» **************** **
YEAR OF ENTRY = 1955
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRAP RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AfvD AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY BASIS PER YEAR GF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20

























TOTAL YEAR GROUP COST = $ 3268735
*V* ZZZ**$**ZZ*Z***ZlV$*****X***ip**ZZ** ******** *^ ***********
YEAR OF ENTRY = 1956
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT -
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CtlLING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST = $ 3128550
****** **** ***** * *** *************************** ************ **
YEAR OF ENTRY = 1957
DISCOUNT RATE - .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =



































































































S PER YEAR OF SERVICE = .025






























































NCY AT RETIREMENT =
EAR OF SERVICE = .025










YEAR OF ENTRY = 1959
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .05 5
84

ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS A^0 AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASI S PER YEAR CF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT - 20
























TOTAL YEAR GROUP COST = $ 12689970
^*^^*« 9*********4*^ 4****** ******** **^*****^**^^ *****=? ?-?-*^*^^
YEAR OF ENTRY = 1960
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRAP RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS Af*D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR CF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20




























YEAR OF ENTRY = 1961
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASI £ PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST = $ 17224177$&#****###**#$* 4 ****** ***#$$****#¥ ***#?** ****** *************
YEAR OF ENTRY = 1962
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LOS AND AGE AT RETIREMENT =
ADJUSTNENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY 6ASI £ PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20


























TOTAL YEAR GROUP COST = $ 39250701
**^***************^ *^* * *-^* *********^* ************ *^ *^v**^*4t^
YEAR OF ENTRY = 19*3
DISCOUNT RATE = .09
SALARY SCALE* ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 2
PAYGRACE NORMAL COST TOTAL COST























TOTAL YEAR GROUP COST = $ 34513680
****«**************4*« **************************************
YEAR OF ENTRY = 1964
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS Af>D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
PAYGRACE NORMAL COST TOTAL COST

























TOTAL YEAR GROUP COST = $ 37499199
^««*^**^^**^^¥* *4=*^ X****** **^ ******** ****** **^= *««***** *^?-?v^
YEAR OF ENTRY = 1965
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRAfvT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AfsD AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT - 20























010 5353 . 14003
TOTAL YEAR GROUP COST = * 41263811
******************* *** ************************ **************
YEAR OF ENTRY = 1966
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRAP RETIREMENT PROBABILITY -
ADJUSTMENT TO LCS Al^D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY BASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
GRADE NORMAL COST TOTAL COST
El 8C1 1400
E2 9 14 159 8
E3 1056 42457




E8 24 56 4337428





01E 23 66 12411
02E 2841 218532










TOTAL YEAR GROUP COST = $ 56780937
*************** *********************************************
YEAR GF ENTRY = 1967
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO EMRAt^T RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS Af*D AGE AT RETIREMENT =
ADJUSTMENT TD LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASi$. PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST = $ 51726911
******************* *** ************************ **************
YEAR OF ENTRY = 1963
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO EfvTRAfvT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AI^D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY BASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20







































YEAR OF ENTRY = 1969
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR - ,055
AOJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST = $ 72570581
******************* *** ************************ **************
YEAR OF ENTRY = 1970
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT = C
RETIREMENT PAY eASIS PER YEAR CF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20


























TOTAL YEAR GROUP COST = $ 39339415
YEAR OF ENTRY = 1971
01SC0UNT RATE = .09
SALARY SCALE ESTIMATOR * .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY BASIS PER YEAR CF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST = $ 48429482
YEAR OF ENTRY = 1972
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS ANO AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY BASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20












































***** * **** ************************************ **************
YEAR OF ENTRY = 1973
DISCOUNT RATE - .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AI^D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EfiSIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST - $ 56451781
************************************************************
YEAR OF ENTRY = 1974
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS A^D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
PAYGRACE NORMAL COST TOTAL COST














































********************** ************ ************* ** ***********
YEAR OF ENTRY = 1975
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRAIN RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AfsD AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY eASI S PER YEAR CF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST = $ 55808251
*************** **** ******* ************************* *********
YEAR OF ENTRY = 1976
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY 6ASI S PER YEAR CF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20


















































************** ** *** *** * **** ** ******** * ******** * ************ *
YEAR OF ENTRY = 1977
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS Af\D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY BASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20
























TOTAL YEAR GROUP COST - $ 69311921
************************************************************
YEAR OF ENTRY = 1978
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRAP RETIREMENT PROBABILITY -
ADJUSTMENT TO LCS Af^D AGE AT RETIREMENT -
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY IAS1S PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
94





















































*********** ** ** * * ** *************************** *********** ***
YEAR OF ENTRY = 1979
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS AND AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT = C
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC ^ .75
MINIMUM LOS FOR RETIREMENT = 20






















9 11482 9644 7
010 11227 19029
TOTAL YEAR GROUP COST = $ 58646153
************************************************************
YEAR OF ENTRY = I960
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =



























TOTAL YEAR GROUP COST =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY EASIS PER YEAR CF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75



























YEAR OF ENTRY = 19€1
DISCOUNT RATE = .09
SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY =
ADJUSTMENT TO LCS Af>D AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT =
RETIREMENT PAY BASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20






















09 12 125 109124
010 11961 21530
TOTAL YEAR GROUP COST = $ 71101122
****** *******$******************************** **************
YEAR OF ENTRY = 19 62
DISCOUNT RATE - .09
96

SALARY SCALE ESTIMATOR = .055
ADJUSTMENT TO ERRANT RETIREMENT PROBABILITY
ADJUSTMENT TO LCS A iVQ AGE AT RETIREMENT =
ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT
RETIREMENT PAY EASIS PER YEAR OF SERVICE = .025
RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC = .75
MINIMUM LOS FOR RETIREMENT = 20





















08 13 105 506368
09 12792 107451
010 12619 21200
TGTAL YEAR GROUP COST = $ 64371187
****************.***;**************.£****:******************;?:***
REGULAR NAVY CCST = $ 1211916102
*************** **** *** ************************* *************
************** *********************************** ***********
THIS IS A THREE PART INTERACTIVE PROGRAM. IT CALCULATES I NO
VIDUAL AND AGGREGATE MILITARY RETIREMENT COSTS. AT THIS POI
PLEASE TYPE IN IND FOR THE INDIVIDUAL METHOD COST CALCULATIO
AGG FOR AGGREGRATE METHCD COST CALCULATIONS, OR GANG FOR EXP
MULTI YEAR INDIVIDUAL CCST CALCULATIONS. IF YOU WISH TO c XI
THE PROGRAM TYPE HALT. PRCGRAM LOADED DATA HAS SEEN DERI/ED
DEPARTMENT OF DEFENSE SOURCES AND CONSIDERS 1983 TO BE THE C
















Yr 5% 0% 7% 8% 9% 10%
1953 $ ,7M !? ,5M $ .4M ? .3M :? ,2M $ .2M
1954 .8 .6 .5 ,4 .3 .2
1955 9.3 7.2 5,5 4.2 3.3 2.5
1956 8.9 6.9 5.3 4.1 3.1 2.4
1957 14.4 11.0 8.5 6.5 5.0 3.9
1958 10.1 7.7 5.9 4.6 3.5 2.7
1959 34.6 26.7 20.8 16.2 12.7 10.0
1960 44.9 34.5 27.0 21.0 16.5 12.9
1961 46.3 35.9 28.0 21.9 17.2 13.6
1962 102.4 80.0 62.8 49.5 39.3 31.2
1963 90.2 70.4 55.3 43.6 34.5 27.5
1964 97.7 76.3 59.9 47.3 37.5 29.9
1965 107.7 84.1 66.0 52.1 41.3 32.8
1966 146.9 114.9 90.4 71.5 56.8 45.3
1967 135.3 105.6 82.9 65.3 51.7 41.1
1968 158.7 124.0 97.4 76.8 60.9 48.5
1969 188.5 147.4 115.8 91.5 72.6 57.8
1970 100.5 78.8 62.2 49.3 39.3 31.5
1971 126.5 98.8 77.5 61.1 48.4 38.5
1972 153.6 119.9 94.1 74.1 58.7 46.7
1973 146.1 114.3 89.9 71.1 56.5 45.0
1974 127.0 99.4 78.2 61.9 49.1 39.2
1975 144.3 112.9 88.8 70.2 55.8 44.5
1976 163.4 127.9 100.7 79.7 63.3 50.5
1977 178.7 139.9 110.2 87.2 69.3 55.4
1978 141.9 111.0 87.2 68.9 54.7 43.6
1979 152.8 119.4 93.7 74.0 58.7 46.7
1980 172.0 134.4 105.7 83.5 66.2 52.8
1981 184.8 144.4 113.5 89.6 71.1 56.6
1982 167.8 131.1 102.9 81.2 64.4 51.2







Yr . 11% 12% 13% 14% 15%
1953 $ .IM $ .IM $ .IM $ .IM $ .IM
1954 .2 .1 .1 .1 .1
1955 2.0 1.5 1.2 .9 .7
1956 1.9 1.5 1.1 .9 .7
1957 3.0 2.3 1.8 1.4 1.1
1958 2.1 1.6 1.3 1.0 .7
1959 7.9 6.2 4.9 3.9 3.1
1960 10.2 8.1 6.4 5.1 4.1
1961 10.8 8.5 6.8 5.4 4.4
1962 25.0 20.0 16.1 13.0 1.1
1963 21.9 17.6 14.1 11.4 9.2
1964 23.9 19.2 15.4 12.5 10.1
1965 26.2 21.0 16.9 13.7 11.1
1966 36.3 29.2 23.5 19.1 15.5
1967 32.8 26.3 21.1 17.1 13.8
1968 38.8 31.1 25.0 20.2 16.4
1969 46.3 37.2 30.0 24.2 19.6
1970 25.3 20.4 16.6 13.5 11.0
1971 30.8 24.7 19.9 16.0 13.0
1972 37.3 29.9 24.1 19.4 15.7
1973 36.1 29.0 23.4 18.9 15.4
1974 31.4 25.3 20.4 16.5 13.4
1975 35.7 28.7 23.2 18.8 15.2
1976 40.5 32.6 26.3 21.3 17.3
1977 44.4 35.7 28.9 23.4 19.0
1978 34.9 28.0 22.6 18.3 14.8
1979 37.3 30.0 24.1 19.5 15.8
1980 42.2 33.9 27.3 22.1 17.9
1981 45.3 36.4 29.3 23.7 19.2
1982 41.0 32.9 26.5 21.4 17.3






(Baseline = 5 .5%)
Yr 2.5% 3.0% 3.5% 4.0% 4.5% 5.0%
1953 $ .2M $ . 2M $ .2M $ . 2M $ . 2M $ .2M
1954 .3 .3 .3 .3 .3 .3
1955 3.3 3.3 3.3 3.3 3.3 3.3
1956 3.0 3.0 3.1 3.1 3.1 3.1
1957 4.7 4.8 4.8 4.9 4.9 5.0
1958 3.2 3.3 3.3 3.4 3.4 34.7
1959 12.3 12.3 12.4 12.5 12.5 12.6
1960 15.5 15.6 15.8 16.0 16.1 16.3
1961 16.0 16.2 16.4 16.6 16.8 17.0
1962 36.9 37.3 37.6 38.0 38.4 38.8
1963 31.4 31.9 32.4 32.9 33.4 34.0
1964 33.3 34.0 34.7 35.3 36.1 36.8
1965 35.5 36.4 37. 3 38.3 39.3 40.2
1966 48.0 49.4 50.8 52.2 53.7 55.2
1967 41.9 43.4 45.0 46.6 48.2 49.9
1968 48.2 50.1 52.1 54.2 56.4 58.6
1969 56.0 58.5 61.1 63.8 66.6 69.5
1970 30.1 31.5 32.9 34.4 36.0 37.6
1971 35.0 37.0 39.0 41.2 43.5 45.9
1972 41.2 43.8 46.4 49.2 52.2 55.4
1973 39.0 41.5 44.1 47.0 49.9 53.1
1974 33.0 35.3 37.7 40.3 43.1 46.0
1975 36.4 39.2 42.0 45.1 48.5 52.0
1976 40.3 43.4 46.9 50.5 54.5 58.7
1977 42.9 46.5 50.4 54.6 59.1 64.0
1978 32.6 35.6 38.8 42.3 46.1 50.2
1979 33. 8 37.1 40.7 44.6 48.9 53.5
1980 37.2 41.0 45.2 49.7 54.7 60.2
1981 39.9 44.0 48.4 53.3 58.7 64.6
1982 35.0 38.7 43.0 47.5 52.6 58.2







Yr 5.5% 6.0% 6.5% 7.0% 7.5 !
1953 $ ,2M $ ,2M $ , 2M <
1954 .3 .3 .3
1955 3.3 3.3 3.3
1956 3.1 3.1 3.2
1957 5.0 5.1 5.1
1958 3.5 3,6 3.6
1959 12.7 12.8 12.8
1960 16.5 16.6 16.8
1961 17,2 17.4 17.7
1962 39.3 39.7 40.1
1963 34.5 35.1 35.6
1964 37.5 38.2 39.0
1965 41.3 42.3 43.4
1966 56.8 58.4 60.0
1967 51.7 53.6 55.5
1968 60.9 63.3 65.8
1969 72.6 75.8 79.1
1970 39.3 41.1 43.0
1971 48.4 51.1 53.9
1972 58.7 62,3 66.0
1973 56.5 60. 63.8
1974 49.1 52.5 56.0
1975 55.8 59.9 64.2
1976 63.3 68.2 73.5
1977 69.3 75,0 81.2
1978 54.7 59.6 64.8
1979 58.7 64.2 70.3
1980 66.2 72.8 80.0
1981 71.1 78.2 86.0































































LENGTH OF SERVICE LISTING
Annual Retirement Costs
(Baseline = 0)
Yr -3 Yrs -2 Yrs -1 Yr n +1 Yr +2 Yrs +3 Yrs
1953 $ 0.0M $ 0.0M $ 0.0M $ .2M $ .3M $ 3.5M $ 3.3M
1954 0.0 0.0 .3 .3 3.6 3.5 3.4
1955 0.0 .2 .3 3.3 3.3 3.2 3.0
1956 .2 .2 3.2 3.1 3.1 3.0 10.2
1957 .4 5.2 5.1 5.0 4.9 14.5 14.2
1958 3.4 3.6 3.6 3.5 12.0 12.1 14.3
1959 3.6 3.8 3.8 12.7 12.8 15.2 25.7
1960 4.7 5.0 16.4 16.5 19.1 31.1 30.7
1961 3.8 14.1 14.2 17.2 30.3 30.2 29.8
1962 19.5 20.4 23.8 39.3 39.5 39.3 38.7
1963 34.9 35.2 34.7 34.5 34.7 34.5 33.9
1964 38.0 38.3 37.6 37.5 37.8 37.5 37.0
1965 41.7 42.1 41.4 41.3 41.5 41.2 40.6
1966 57.7 58.0 57.0 56.8 57.3 57.0 56.2
1967 52.3 52.8 52.0 51.7 52.0 51.6 50.8
1968 61.7 62.2 61.2 60.9 61.3 60.9 60.0
1969 73.6 74.1 72.8 72.6 73.1 72.7 71.7
1970 40.2 40.2 39.4 39.3 39.9 39.7 39.3
1971 49.0 49.4 48.6 48.4 48.7 48.4 47.6
1972 59.4 60.0 59.0 58.7 59.0 58.7 57.8
1973 57.3 57.6 56.6 56.5 57.0 56.7 55.9
1974 49.9 50.2 49.3 49.1 49.6 49.3 48.7
1975 56.7 57.0 56.0 55.8 56.3 56.0 55.3
1976 64.4 64.7 63.5 63.3 63.9 63.6 62.8
1977 70.5 70.8 69.5 69.3 70.0 69.7 68.8
1978 55.5 55.8 54.9 54.7 55.2 54.8 54.1
1979 59.4 59.9 58.9 58.7 59.0 58.7 57.8
1980 67.1 67.6 66.5 66.2 66.7 66.4 65.4
1981 72.1 72.6 71.4 71.1 71.6 71.2 70.2
1982 65.2 65.7 64.6 64.4 64.7 64.4 63.4





Commission*rs Individual Individual United State*
American 1956 Standard Annuity Table Annuity Table Total
Eipatience Ordinary tor 1971 —Mala lor 1971 --Female Population
(1643-1856) (1950-1954) (1960-1967) (1960-1967) (1969-1971)
Expec- Expec- Expec- Expec- Expec-
Deaths tation Deaths tation Deaths tation Deaths tation Deaths tation
Per of Life Per ot Life Per of Life Per of Lite Per of Life
Age 1 000 (Years) 1 000 (Years) 1.000 (Years) 1.000 (Years) 1.000 (Years)
154 70 41 45 708 68 30 _ _ — — 20 02 70 75
1 63 49 47 94 1 76 67 78 — — — — 1 25 71 19
2 35 50
,
50 16 1 52 66 90 — — — — 86 70 28
3 23 91 50 98 1 46 66 00 — — — — 69 69 34
4 17 70 51 22 1 40 65 10 — — — — 57 68 39
5 13 60 51 13 1 35 64 19 46 71 69 23 76 99 51 67 43
• 11 37 50 83 1 30 63 27 42 7073 19 76 01 46 66 46
r 9 75 50 41 1 26 62 35 40 69 75 16 75 02 43 65 49
a 863 49 90 1 23 61 43 39 68 78 14 74 03 39 64 52
i 790 49 33 1 21 6051 39 67 81 13 73 04 34 63 54
10 7 49 i 48 72 1 21 59 58 39 66 84 13 72 05 31 62 57
n
.
7 52 48 08 1 23 58 65 .40 65 86 14 71 06 30 61 58
12 754 47 45 1 26 57 72 41 64 89 16 70 07 35 60 60
13 7 57, 46 80 1 32 56 80 41 63 91 17 69 08 46 59 62
14 760 46 16 1 39 55 87 42 62 94 18 68 10 63 58 65
15 763 45.50 1 46 54 95 43 61 97 19 67 11 82 57 69
16 766 44 85 1 54 54 03 44 60 99 21 66 12 1 01 56 73
17 7 69 44 19 1 62 53 11 46 60 02 22 65 13 1 17 55 79
It 773 43 53 1 69 52 19 47 59 05 23 64 15 1 28 54 86
10 7 77 4287 1 74 51 28 49 58 07 25 63 16 1 34 53 93
20 780 4220 1 79 50 37 50 57 10 26 62 18 1 40 53 00
21 786 41 53 1 83 49 46 52 56 13 28 61 19 1 47 52 07
22 7 91 40 85 1 86 48 55 54 55 16 29 60 21 1 52 51 15
23 796 40 17 1 89 47 64 57 54 19 31 5923 1 53 50 22
24 8 01 39 49 1 91 46 73 59 53 22 33 58 25 1 51 49 30
25 806 38.81 1 93 45 82 62 52 25 35 57 27 1 47 48 37
2S 8 13 38 12 1 96 44 90 65 51 28 37 56 29 1 43 47 44
27 8 20 37 43 1 99 43 99 68 50 32 39 55 31 1 42 46 51
2S 8 26 36 73 203 43 08 72 49 35 41 54 33 1 44 45 58
29 834 36 03 208 42 16 .76 48 39 44 53 35 1 49 44 64
30 8 43 35 33 2.13 41 25 81 47 42 47 52 37 1 55 43 71
31 851 34 63 2 19 40 34 86 46 46 50 51 40 1 63 42 77
32 8 61 33 92 2 25 39 43 92 45 50 53 50 42 1 72 41 84
33 8.72 3321 232 38 51 98 44 54 57 49 45 1 83 40 92
34 883 32 50 240 37 60 1 05 43 58 61 48 48 1 95 39 99
35 895 31 78 2 51 36 69 1.12 42 63 65 47 51 209 39 07
36 909 31 07 264 35.78 1 20 41 68 70 46 54 2 25 38 15
37 9 23 3035 280 34 88 1 30 40 73 75 45 57 244 37 23
36 941 29 62 301 33 97 1 40 39 78 81 44 60 266 36 32
39 9 59 28 90 3 25 33 07 1 51 38 83 87 43 64 290 35 42
40 9 79 28 18 3 53 32 18 1 63 37 89 94 42 68 3 14 34 52
41 1001 27 45 384 31 29 1 79 36 95 1 01 41 72 3 41 33 63
42 10 25 26 72 4 17 30 41 200 36 02 1 09 40 76 3 70 32 74
43 10 52 ! 2600 4 53 29 54 2 26 35 09 1 19 39 80 404 31 86
44 10 83 2527 4 92 28 67 2 57 34 17 1 29 38 85 4 43 30 99
45 11 16 24 54 535 27 81 2 92 33 25 1 40 37 90 484 30 12
46 11 56 23 81 583 26 95 3 32 32 35 1 52 36 95 5 28 29 27
47 1200 2308 636 26 11 3 75 31 46 1 65 36 01 5.74 28 42
a 12 51 22.36 6.95 25 27 4 23 30 57 1 80 35 06 6 24 27 58
49 13 11 21 63 760 24 45 4 74 29 70 1 97 34 13 6 78 26 75
50 13 78 20 91 8 32 23 63 529 28 84 215 33 19 7 38 25 93
51 14 54 20 20 911 22 82 586 27 99 2 37 32 26 804 25 12
52 15 39 19 49 996 22 03 646 27 15 2 64 31 34 8 76 24 32
53 16 33 18 79 10 89 21 25 709 26 33 2 97 30 42 9 57 23 53
54 1740 18.09 11 90 2047 7 74 25 51 3 35 29 51 10 43 22 75
55 1857 1740 1300 1971 8 42 24 71 3 79 28 61 11 36 21 99





Commissionera Individual Individual United State*
American 1958 Standard Annuity Table Annuity Table Total
Experience Ordinary lor 1971 -Male or 1971-Female Population
(1843-1858) (1950-1954) (1960-1967) (1960-1967) (1969-1971)
Expec- Expec- Expec- Expec- Expec-
Deaths tation Oeaths tation Oeaths tation Oeaths tation Deaths tation
Per of Life Per of Lite Per of Life Per of Life Per of Life
Age 1 000 (Years) 1.000 (Years) 1 000 (Years) 1 000 (Years) 1.000
13 41
(Years)
57 21 34 16 05 15 54 18 23 9 85 23 13 483 26 83 20 49
58 22 94 15 39 1700 1751 10 61 22 35 5 41 25 96 14 52 19 76
59 24 72 14 74 18 59 1681 1 1 41 21 59 6 02 25 10 15 70 1905
60 2669 14 10 20 34 16 12 12 25 20 83 663 24 25 1695 18 34
61 28.88 13 47 22 24 15 44 13 13 20 08 7 22 23 41 18 29 1765
62 31 29 12 86 24 31 14 78 14 07 1934 7 77 22 57 19 74 16 97
63 33 94 12 26 26 57 14 14 1508 1861 8 29 21 74 21 33 16 30
64 36 87 11 67 29 04 1351 16 19 17 89 8 78 20 92 23 06 15 65,
65 40 13 11 10 31 75 12 90 17 41 17 17 9 29 20 10 24 95 1500
66 43 71 10 54 34 74 1231 18 77 16 47 9 89 19 29 26 99 14 38
67 47 65 1000 38 04 11 73 20 29 15 77 10 62 18 47 29 18 13 78*,
68 52 00 9 47 41 66 11 17 21 99 1509 11 54 17 67 31 52 13 16
69 56 76 8 97 45 61 10 64 23 89 14 42 1266 16 87 34 00 12 57
70 61 99 8 48 49 79 10 12 26 00 13 76 1403 1608 36 61 1200
71 67 67 800 54 15 9 63 28 34 13 11 15 65 15 30 39 43 11 43
72 73 73 7 55 58 65 9 15 30 93 1248 17 55 14 53 42 66 10 88
73 80 18 7 11 63 26 8 69 33 30 11 86 19 74 13 79 46 44 1034
74 87 03 668 68 12 8 24 36 98 11 26 22 26 13 05 50 75 9 82
75 94 37 6 27 73 37 7 81 40 49 10 67 25 12 12 34 55 52 9 32
76 102 31 5 88 79 18 7 39 44 39 10 10 28 37 11 64 60 60 884
77 111 06 5 49 85 70 6 98 48 72 9 55 32 05 10 97 65 96 8 38
78 120 83 5 11 93 06 6 59 53 50 9 01 36 23 10 32 71 53 7 93
79 131 73 4 74 101 19 621 58 79 8 50 40 98 968 77 41 7 51
80 144 47 4 39 109 98 5 85 64 60 799 46 39 908 83 94 7 10
81 158 60 4 05 119 35 551 70 90 751 52 51 8 49 91 22 6 70
82 174 30 3 71 129 17 5 19 77 67 7 05 59 41 7 94 98 92 6 32
83 191 56 3 39 139 38 4 89 84 94 660 67 16 7 41 106 95 596
84 211 36 3 08 150 01 4 60 92 87 6 16 75 90 690 115 48 5 62
85 235 55 277 161 14 4 32 101 69 5 74 85 77 6 43 125 61 5 28
86 265 68 2 47 172 82 4 06 111 65 5 34 96 90 599 137 48 4 97
87 303 02 2 18 185 13 3 80 123 05 4 95 109 34 5 57 149 79 468
88 346 69 1 91 198 25 3 55 136 12 4 57 122 98 5 20 161 58 4 42
89 395 86 1 66 212 46 331 151 07 4 21 137 51 4 86 172 92 4 18
90 454 55 1 42 228 14 3 06 168 04 3 87 152 47 4 55 185 02 394
91 532 47 1 19 245 77 2 82 187 15 3 55 167 37 4 28 198 88 3 73
92 634 26 98 265 93 2 58 208 46 3 26 181 78 4 04 21363 353
93 734 18 80 289 30 2.33 231 89 298 195 39 383 228 7 3 35
94 857 14 64 316 66 2 07 257 15 2 73 208 07 3 63 243 36 3 19
95 1.000 00 50 351 24 1 80 283 84 2 50 219 90 3 46 257 45 306
96 400 56 1 51 311 57 230 231 10 3 29 269 59 295
97 488 42 1 18 340 21 2 11 242 21 313 280 24 2 85
98 668 15 83 369 77 1 94 263 82 2 97 289 77 2 76
99 1.000 00 50 400 19 1 79 266 45 281 298 69 2 69
100 431 41 1 65 280 54 2 65 3ij6 96 2 62
101 463 31 1 53 296 45 2 49 314 61 2 56
102 495 76 1 41 314 54 2 33 321 67 2.51
103 528 60 1 31 335 12 2 17 328 17 2 46
104 561 69 1 21 358 54 2 01 334 14 241
105 594 88 1 13 385 12 1 85 339 60 2 37
106 628 02 1 05 415 24 1 70 344 60 2 34
107 660 95 98 449 27 1 55 349 17 2 30
108 693 50 92 487 65 1 41 353 33 227
109 725 52 86 530 79 1 27 357 12 2 24
Note Mortality rates contained in the 1958 Commissioners Standard Ordinary Table were obtained
from experience of 1950-1954. but contain an added element designed to generate life insurance
reserves of a conservative nature in keeping with tne long-term guarantees inherent in lite insurance
contracts Premiums tor lite insurance policies, on the other hand, are based on assumptions that
include expected mortality experience 1
Mortality rates for the 1971 Annuity Tables are again conservative as related to tne actual experience,







Yr +1 Yr -t-2 Yrs +3 Yrs +4 Yrs +5 Yrs
1953 $ .2M $ .2M $ .2M $ .2M $ .3M $ ,3M
1954 .3 .3 .3 .3 .3 .3
1955 3.3 3.3 3.3 3.3 3.4 3.4
1956 3.1 3.6 3.2 3.2 3.2 3.2
1957 5.0 5.1 5.1 5.1 5.2 5.2
1958 3.5 3.6 3.6 3.6 3.6 3.6
1959 12.7 12.8 12.8 12.9 13.0 13.0
1960 16.5 16.6 16.7 16.7 16.8 16.9
1961 17.2 17.3 17.4 17.5 17.6 17.7
1962 39.3 39.4 39.7 39.8 40.0 40.2
1963 34.5 34.7 34.9 35.0 35.2 35.3
1964 37.5 37.7 37.9 38.1 38.2 38.4
1965 41.3 41.5 41.7 41.9 42.1 42.2
1966 56.8 57.1 57.4 57.6 57.9 58.1
1967 51.7 52.0 52.3 52.5 52.7 52.9
1968 60.9 61.2 61.6 61.8 62.1 62.3
1969 72.6 73.0 73.3 73.7 74.0 74.2
1970 39.3 39.5 39.7 39.9 40.1 40.2
1971 48.4 48.7 48.9 49.2 49.4 49.6
1972 58.7 59.1 59.4 59.6 59.9 60.1
1973 56.5 56.8 57.0 57.3 57.5 57.8
1974 49.1 49.4 49.6 49.9 50.1 50.3
1975 55.8 56.1 56.4 56.6 56.9 57.1
1976 63.3 63.6 64.0 64.2 64.5 64.7
1977 69.3 69.7 70.0 70.3 70.6 70.9
1978 54.7 55.0 55.3 55.5 55.7 55.9
1979 58.7 59.0 59.3 59.5 59.8 60.0
1980 66.2 66.6 66.9 67.2 67.5 67.7
1981 71.1 71.5 71.8 72.1 72.5 72.7
1982 64.4 64.7 65.0 65.3 65.6 65.9









-.01 +.01 +.02 +.03
1953 $ .2M $ .2M $ .2M $ ,2M $ .2M $ .3M $ .3M
1954 .3 .3 .3 .3 .3 .3 .3
1955 3.0 3.1 3.2 3.3 3.4 3.4 3.5
1956 2.9 3.0 3.1 3.1 3.2 3.3 3.4
1957 4.6 4.8 4.9 5.0 5.2 5.3 5.4
1958 3.3 3.3 3.4 3.5 3.6 3.7 3.8
1959 11.4 11.9 12.3 12.7 13.1 13.5 13.9
1960 14.9 15.4 15.9 16.5 17.0 17.5 18.1
1961 15.0 15.7 16.5 17.2 18.0 18.7 19.5
1962 32.5 34.7 37.0 39.3 41.5 43.8 46.0
1963 28.7 30.6 32.6 34.5 36.5 38.4 40.3
1964 30.9 33.1 35.3 37.5 39.7 41.9 44.1
1965 34.2 36.5 38.9 41.3 43.6 46.0 48.3
1966 46.0 49.6 53.2 56.8 60.4 63.9 67.5
1967 43.1 46.0 48.9 51.7 54.6 ' 57.5 60.4
1968 50.3 53.8 57.4 60.9 64.4 68.0 71.6
1969 59.4 63.8 68.2 72.6 76.9 81.3 86.7
1970 30.9 33.7 36.5 39.3 42.2 45.0 47.8
1971 40.2 43.0 45.7 48.4 51.2 53.9 56.6
1972 48.9 52.1 55.4 58.7 62.0 65.3 68.6
1973 45.8 49.4 52.9 56.5 60.0 63.6 67.1
1974 39.7 42.9 46.
Q
49.1 52.3 55.4 58.5
1975 45.2 48.7 52.3 55.8 59.4 62.9 66.5
1976 51.0 55.1 59.2 63.3 67.4 71.5 75.6
1977 55.7 60.2 64.8 69.3 73.8 78.4 82.9
1978 44.7 48.0 51.3 54.7 58.0 61.4 64.7
1979 48.4 51.8 55.2 58.7 62.1 65.5 68.9
1980 54.2 58.2 62.2 66.2 70.2 74.3 78.3
1981 58.3 62.6 66.8 71.1 75.4 79.6 83.9
1982 53.2 56.9 60.6 64.4 68.1 71.8 75.6




PERCENT OF BASE PAY LISTING
Annual Retirement Costs
(Baseline = 2.5%)
Yr- 2.0% 2.125% 2.25% 2.375% 2.5 !
1953 $ ,2M $ ,2M $ ,2M $ .2M $ .2M
1954 .2 .2 .2 .3 .3
1955 2.6 2,8 2.9 3.1 3.3
1956 2.5 2.7 2.8 3.0 3.1
1957 4.0 4.3 4.5 4.8 5.0
1958 2.8 3.0 3.2 3.3 3.5




1961 13.8 14.6 15,5 16.4 17.2
1962 31.4 33.4 35,3 37.3 39-. 3
1963 27.6 29.3 31.1 32.8 34.5
1964 30.0 31.9 33,8 35.6 37.5
1965 33.0 35.1 37,1 39.2 41.3
1966 45.4 48.3 51.1 53.9 56.8
1967 41.4 44.0 46.6 49.1 51.7
1968 48.7 51.8 54.8 57.9 60.9
1969 58.1 61.7 65.3 69.0 72.6
1970 31.5 33.4 35.4 37.4 39.3
1971 38.7 41.2 43,6 46.0 48.4
1972 47.0 49.9 52.9 55.8 58.7
1973 45.2 48.0 50.
8
53.6 56.5
1974 39.3 41.8 44.2 46.7 49.1
1975 44.7 47.4 50.
2
53.0 55.8
1976 50.7 53,8 57,0 60.2 63.3
1977 55.5 58.9 67.4 65.9 69.3
1978 43.8 46.5 49,2 52.0 54.7
1979 46.9 49.9 52.8 55.7 58.7
1980 53.0 56.3 59.6 62.9 66.2
1981 56.9 60.4 64.0 67.6 71.1
1982 51.5 54.7 57.9 61.2 64.4




MAXIMUM PERCENT OF BASE PAY LISTING
Annual Retirement Costs
(Baseline = 75%)
Yr 50% 55% 60% 65% 70% 75%
1953 $ .2M $ .2M $ .2M $ .2M $ .2M $ .2M
1954 .2 .2 .2 .2 .3 .3
1955 2.3 2.6 2.8 3.0 3.3 3.3
1956 2.2 2.4 2.7 2.9 3.1 3.1
1957 3.6 3.9 4.3 4.6 5.0 5.0
1958 2.5 2.8 3.0 3.3 3.5 3.5
1959 10.0 11.0 12.0 12.4 12.7 12.7
1960 12.9 14.2 15.5 16.1 16.4 16.5
1961 13.9 15.3 16.4 16.9 17.2 17.2
1962 33.5 36.4 38.1 38.8 39.2 39.3
1963 29.3 31.9 33.4 34.1 34.4 34.5
1964 32.1 43.9 36.5 37.1 37.5 37.5
1965 35.2 38.3 40.0 40.8 41.2 41.3
1966 49.1 53.4 55.5 56.3 56.7 56.8
1967 43.9 47.8 50.1 51.1 51.7 51.7
1968 52.0 56.7 59.2 60.2 60.9 60.9
1969 62.3 67. 8 70.
7
71.8 72.5 72.6
1970 34.8 37.7 38.8 39.1 39.3 39.3
1971 41.2 44. 8 47.0 47.9 48.4 48.4
1972 49.9 54.3 56.9 58.0 58.7 58.7
1973 48.8 53.0 55.1 55.9 56.4 56.5
1974 42.6 46.3 48.0 48.7 49.1 49.1
1975 48.4 52.5 54.6 55.3 55.8 55.8
1976 55.0 59.7 62.0 62.8 63.3 63.3
1977 60.3 65.5 67.9 68.8 69.3 69.3
1978 47.1 51.2 53.3 54.2 54.7 54.7
1979 50.1 54.5 57.
Q
58.0 58.6 58.7
1980 56.9 61.9 64.5 65.6 66.2 66.2
1981 61.0 66.4 69.2 70.4 71.1 71.1
1982 54.9 59.8 62.5 63.6 64.3 64.4




MINIMUM LENGTH OF SERVICE LISTING
Annual Retirement Costs
(Baseline = 20 yrs)
Yr 20 Yrs 21 Yrs 22 Yrs 2 3 Yrs 2 4 Yrs 25 Yrs
1953 $ .2M $ , 2M $ .2M $ .2M $ .2M $ .2M
1954 .3 .3 .3 .3 .3 .3
1955 3,3 3.3 3.3 3.3 3.3 3.3
1956 3.1 3.1 3.1 3.2 3.1 3.1
1957 5.0 5.0 5.0 5.0 5.0 5.0
1958 3.5 3,5 3,5 3.5 3.5 24.9
1959 12.7 12.7 12.7 12.7 26.0 25.7
196Q 16.5 16,5 16.5 31.5 31.1 30.8
1961 17.2 17.2 30.8 30.5 30.0 29.6
1962 39.3 39.3 40.
Q
39.7 39.1 38.7
1963 34.5 34,5 35.2 34.9 34.4 34.1
1964 37.5 37,5 38.3 37,9 37.4 36.9
1965 41.3 41.3 42.1 41.7 41.1 40.7
1966 56.8 56.8 58.1 57.5 56.5 55.8
1967 51.7 51.7 52.7 52.2 51.6 51.1
1968 60.9 60.9 62.1 61.6 60.7 60.0
1969 72.6 72.6 74.1 73.4 72.3 71.4
1970 39.3 39.3 40.4 39.9 39.1 38.4
1971 48.4 48.4 49.3 48.9 48.3 47.8
1972 58.7 58.7 59.8 59.3 58.5 58.0
1973 56.5 56,5 57.7 57.2 56.2 55.4
1974 49.1 49.1 50,3 49.8 48.9 48.2
1975 55.8 55,8 57.1 56.5 55.6 54.8
1976 63.3 63.3 64.8 64.1 63,0 62.1
1977 69.3 69.3 71.0 70.2 69.0 67.9
1978 54.7 54.7 55.9 55,3 54.5 53.8
1979 58.7 58.6 59.8 59.3 58.4 57.8
1980 66.2 66.2 67,6 67.0 66.0 65.1
1981 71.1 71.1 72.6 71.9 70.8 70.0
1982 64.4 64.4 65.6 65.1 64.1 63.5




MINIMUM LENGTH OF SERVICE LISTING
Annual Retirement Costs
(Baseline = 20 Yrs)
Yr 26 Yrs 27 Yrs 28 Yrs 29 Yrs 30 Yrs
1953 $ .2M $ .2M $ .2M $ .2M $ 19. 3M
1954 .3 .3 .3 16.6 16.1
1955 3.3 3.3 25.4 24.6 23.8
1956 3.2 20.7 20.1 19.5 18.8
1957 14.7 14.4 14.1 13.7 13.2
1958 25.3 24.6 24.0 23.2 22.4
1959 26.1 25.4 24.7 23.9 23.1
1960 31.2 30.4 29.6 28.6 27.7
1961 30.2 29.4 28.6 27.7 26.7
1962 39.3 38.3 37.3 36.1 34.9
1963 34.5 33.6 32.7 31.7 30.6
1964 37.6 36.6 35,6 34.4 33.3
1965 41.3 40.2 39.1 37.9 36.6
1966 56.9 55.4 53.8 52.1 50.4
1967 51.8 50.4 49.1 47.5 45.9
1968 61.0 59.4 57.8 55.9 54.1
1969 72.7 70.8 68.8 66.6 64.4
1970 39.6 38.4 37,3 36.1 34.8
1971 48.5 47.2 45.9 44.5 43.0
1972 58.8 57.2 55.7 53.9 52.1
1973 56.7 55.1 53.5 51.8 50.1
1974 49.3 47.9 46.6 45.1 43.6
1975 56.0 54.4 52.9 51.2 49.5
1976 63.5 61.8 60,0 58.1 56.1
1977 69.6 67.6 65.8 63.6 61.4
1978 54.8 53.3 51.9 50.2 48.5
1979 58.7 57.2 55.7 53.0 52.0
1980 66.4 64.6 62.8 60.8 58.8
1981 71.2 69.3 67.4 65.3 63.1
1982 64.4 62.8 61.1 59.1 57.1
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